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[&ma>&m ttmmm**' mm*mmm : f-zm^t=.m*mtfLztizmmmi$, 
mm 

m^mii rnfot. mm<bmw±izmzfrt~~tt<Dmm£. m-m&m 

mmmzmtzmv. &i<Dfflmzftm?zmffifr%mmmmjjmzfafr^T. 
m&msi mmmmzm-tzm-hK mz. mmm&mmzftLTw&mm 
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mmmfrmmic.Mi'. ±4 5^ftT*&sr££^£i-sfs^i#M7(^ 

mmoymm&mm 1 ! 
[0001] 

[0 0 0 2] 

js*t, tfemj i:^e»o ) . &m/mmm/&mm. (js*t, tmimmj ^v^. 
) ^&ffitemMm*m.mm^i$2bz> 0 FEm<Dmnvxm. p. Dyke & w. w. d 

olan, "Field emission", Advance in Electron Physics, 8, 89(1956) $><5V> 
liC. A. Spindt, "Physical Properties of thin-film field emission cathode 
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s with molybdenium cones", J. Appl. Phys., 47, 5248(1976) %£iZ\M^k&Hfc 
[0 0 0 3] 

MIM3!0>#y£ LT&C. A. Mead, "Operation of Tunnel -Emission Devices", J 
. Apply. Phys. 32, 646 (1961) ^tCH^$ tltc&Otfftl ^JlT V^„ 
[0 0 0 4] 

^ffiKUMn^Mmm^MCOMtLTlt. M. I. Elinson, RadioEng. Electro 
nPhys. , 10, 1290, (1965) ^ICH^S tlfc&GD^&Sc 
[0 0 0 5] 

mfcmmn^m mm* tbta, m tax y > y > * jc- j: s sn02»m £ m v * & % © 

> AuS^lCiS*© CG. Ditmmer, Thin Solid Films, 9 , 317(1972)] , In203/ 
Sn02igjgtC <fcS=fe© ( M. Hartwell and C. G. Fonsted, IEEE Trans. ED Conf. 
, 519(1975)] , jj-#ymmz£2>&<D m:MQ. £I26#, ffn-Sf, 

22K (1983) ) m&m&t<tlT^Z> 0 
[0 0 0 6] 

#»cDil3BS:^forv^s. *<D&*mttmi&. m&jjmtezit, m%.n<®m¥7- 

235255#^3S, ^H§¥8-171849-Sf£;#fc if iZ m& 3 tlX V * 5 „ 
[0 0 0 7] 

[0 0 0 8] 

±m / AmKmBttft2>mffitemmm*ttmm*te, ms U) . (b) 
^ic^-r<fce)jc, s#i±ic*ffBi-r-5-*f(Z)^«@2 % 3^, &at-?'mic&gft 

2*W ^-^fcm^ftfflWS&^S^mttBWfc&^bTfcS. 05 (a) 
*©¥iB«a;BU 05 (b) fcfc-t©WffiB«5£HT?fc*. *^mmSP5li, 
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[0 0 0 9] 

L <fc e> £ f S M] 
[0 0 10] 

<Z>fflJ»#, «»«rJC»5fei-SI»aifK:J:yfllUK'r«#^*«*S„ 

« : ?-fi[ffi#tt©^5eS^*fls©MHi:3&«#^»y, Mtcte, 

[0011] 
[0 0 12] 

mm & m$k -t * & «> © #«] 
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mm&fetem*M mm* & z> * © -e & s . 

[0 0 13] 

tsiffi, mi (Dffimzttfa^&ffimfrbmmmm^faizfafr-iT. i o on^ 

[0 0 14] 
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[0 0 15] 

[0 0 16] 
[0 0 17] 

&m±. &sv^ &2<Dmmt%mT*&mi<DmmfrbMftt=.£.z.?>"£iz. mm 
mmm<Dm.m±&*. mmm^mmmmm^Mimjimiz zzmizfti,, minm 

[0 0 18] 

zoiz-tzztr*. m^^mit^^mmxmmm^m^^m^m^m^miz 
*», ^ttjcScjetcj&sfeA, se>jcfi«riaK:*»jscje3&«^affiwes:^i-*« 

6 ffi$E#¥- 11-3088617 
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[0019] 

[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 

Hi (A) „ (B) tt^^CD^SSlCDIt^flcffi^&^WKi^bfc^ffiHi: 

m®0T*fe-5o m<bi±iz- Mom^mm 2 , 3^*fr«ibTiBtt$tiTfcy, ^ 

£g^T, #«ffiK4^3S«l*lfK:^UT«l*I^lC*flRrbT^*„ fit, « 
*ffiR 4 ®2(D^-T^IC, tfi2, 3©^®$:Se>^^T\ — *f©« 

. ^ ®1 (A) , (B) T*te#«tt£|4&fM6£j^C, £;£flC#it L*f ftSB 
[0 0 2 3] 

&©#«ttjg|4_h&C, iMftre&S, ^I^ttSlgl 0#ffi3*l*. 
[0 0 2 4] 

^iWSilOlt »2©HHl6|*K:l!;*;txfc, ail©IBIWt7 3:1BV*T, 

7 ffiliE^ 5 ? 11-3088617 
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mm i $m km l t w& i«j ic *f r»i l t m 3 § „ 

[0 0 2 5] 

#«tt^4 SrfflVN-rtc, 112, 3 £ttMS^Tf £fiJ&i:-r£;ii:#T*££ 0 
[0 0 2 6] 

[0 0 2 7] 

[0 0 2 8] 
[0 02 9] 

[0 0 3 0] 

fit, ±mmfai <DmmzttLTyk^faKm\vii>t=.&?-mz. mi (c) 

> 018 (A) , (B) lZM^mz.7*Lf=.£?^ f&2<DmW.'7i&m. *f&t>t> 
[0 0 3 1] 

01 (c) it. mi (b) T'tthfrmme&m'vwi&ittizmmzm-r&ma) 
&*m<DU*zmi%MKmLfemffimT*&2> 0 

[0 0 3 2] 

018 (A) tt, 01 (c) T^Lfc, ^2 0^7EM^^Ut 

m^mKmvt=.m^mx^v. mis (b> a, &^(2i^Kifc<i:oM&^i<z>ie 
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[0 0 3 3] 

018 (B) izmLt&OlZ, *»Ii^t5H 0Oll©rii7j5 

m7*Mfe-tz>. mmzm^zmi o<Di%3frbmmx\%K\*i-fr^T. ioonm 

[0 0 3 4] 

fcfc, &*mtfm\*i&zij-tz>j3\i>iiz. mi 8 (t>) iz^i^t^mi^mmizM-i' 

[0 0 3 5] 

<DmmzMLm7k^faizm\%&zmLx^&&*m<Dmm&. 

-£©«£A/if#3. 5AJ^_L4. 7 A&sT<D : b<Z>TMf%ZnZ> 0 
[0 0 3 6] 

hi 8 (a) . (b) izxktstittmmommzm-f&mi oxm&i$frz>& 

[0 0 3 7] 

M^m<D—mHLXF I B (^*>f*>lf-A) -BfffiTEM (iSiftS^ 
tttt) *t«ft©Kl^ffi©ffl E ffiK:^»^^3&^4xtf4*K:iSjes*i& 

[0 0 3 8] 

7 Z&ti£?lZl,X-&Zmi 0 /tmOlit'fS 1 0 0 n mJBTF©*/i 
[0 0 3 9] 
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[0 0 4 0] 

^i^iits. irwi®^ fa fr*>m forfait, &*m<Dffimfr%mm 

[0 0 4 1 ] 
[0 0 4 2] 

(3) «*&WrStt 1 0©i««*©TEM«©*^«SS:J|»bfc«tK:7--yx 
[0 0 4 3] 

(2) , (3) (D&?izm%rmm*:mt=.(D-*>iz. mfaj}fa(Dm%TV>tf 

[0 0 4 4] 
[0 0 4 5] 

«-©ia«7^P, 1 0 OnmJ: >J«tlfc1H«K:tt, 01 (c) . EI 1 9 (A) 
, (B) JC-e©»flB«^HS:^UfcJ:^K:, ^ 7 r -f h002®{cffi^-r 



1 0 
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[0 0 4 6] 

Sr^WiC^bfcHr®ST^U> @1 9 (B) it. 01 9 (A) <D-mZt&*L 
[0 0 4 7] 

si 9 (b) izm&wizBisfr&oiz, xmrnommz^-tzmi ot-i^$ 

[0 0 4 8] 
[0 0 4 9] 

^MtmmiZ. *<D\& t./uZifi 3. 5Aj£A_t4. 7 AJ^T^^CDT'^S tlS„ 
[0 0 5 0] 

[0 0 5 1] 

^flg«fcBu Will KJR&^-rsKflDK^I^JCfev^T, ifrSBl/fc3K¥:£lSai3 
[0 0 5 2] 

1 1 mtE#¥ 11-3088617 
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Ml5«tc^ b <fc o |g 1 ©TO 7 a£^(Dfl^©*&^^a#:^® tc^f bT 

m # \% & m s & v ^ m *t s „ 

[0 0 5 3] 

«t£, £11 <Dmmfrt> 1 0 OnmJ^TOfl^cT'feSc 
[0 0 5 4] 

m^L fcMMi t: &mtfi z> w& m 2 © mm. 6 i*? <z>««_t ic&m l t v > § 49 & ^ 

[0 0 5 5] 
[0 0 5 6] 

&«VnT««1±IC^«S2 , 3I:WS (®2A) „ 
[0 0 5 7] 

i$tS7t- ^Iglf^tS* 2 <Z>TO 6 S«JC«fe'rtltdrS < , *<DM 
[0 0 5 8] 

1 2 ffiSE#¥ 11-3088617 
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(ni2B) . zzl-ck, mm&Mmmamm&zmtfTnmisfcifi, mwamm 

<DMf&mzztazmbnz>%<DT*&<. m^mmm. x^^a it^mizmm 

[0 0 5 9] 

#«ttK4©BIJ?tt, «H2 , 3 «12 , 3 IS 

& -7 * - ^ > &#it itit^ s *i s » 

y#*L<ttlOA±»;500 A<Dimt.'t&<DifiM.^. ■e©«m-fiitt, Rs#10 2 G/ 
R=Rs(l/w)4:'fcv%fc4:SK:3StlS. #JMiffl«C£v^, °7 * - $ y 

[0 0 6 0] 

#«ttWS4 &«J**f Pd, Pt, Ru, Ag, Au, Ti, In, C 

u, Cr, Fe, Z n, S n, Ta, W, PbfC^I, P d O, Sn02, I 
n203, PbO, S b 2 O 3 *$<DWtikQB* Hf B2, ZrB2, L a B 6, C 
eB6, YB4, G d B 4 ^CDUfb^f, TiC, ZrC, Hf C, TaC, Si 
C, WC^©ifti, TiN, ZrN, HfN^Ciftft, Si, GefCff 

[0 0 6 1] 

JC*S««rttcaMBU ra$:M^.«lX10" 5 Torr^©Bt^^^S«fce)lC# 
2©iai«6^fifcSn* (H2C) „ 

1 3 ffifE*^ 11-3088617 
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[0 0 6 2] 

/n° ;v 7. wmm, * if an 3 & # mj±. a ;v x & m -r 5 ® 4 (b) ic^ l £. # & s 

o 

[0 0 6 3] 

04(A) tcis^-g>Ti&^T2tt«fibM^«>A;i/xi|ii:AVvx^pgT^-g.o asn 

ttl/isec-lOmsec^&tK 10^sec.~ tS[100msec.CD^HT^^$ tlS 

„ z.<D£ote0kft<D&n, mfpfrbm-tftmm&itwMtZo swam 

[0 0 6 4] 

H4(B)KlfettSTlitOPT2tt, 04(A) lC*t b fc© H mm H LT =fo^V> 0 £ 
[0 0 6 5] 

[0 0 6 6] 

iz mi& £ 4x & t* & ti m -t 2> r h ifi S . 

[0 0 6 7] 

4) «fcv%T?*gttflsxg«:fT3. *»i«©?sttftxsii, mmmm.<Dif*it<sm 

1 4 ttiffl&¥- 11-3088617 
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[0 0 6 8] 

ZKDX^tCiU, &2<Dmm6ftlZ, % 2 OfflflR 6 J: y t>$H\ fgl©|^7 

[0 0 6 9] 
[0 0 7 0] 

, At* ra» 6 &m<Dmm&m4 ±izm\%zm?zmi^mt*ft&mm%:m-tz>igk 1 

, Mi tf>f * y tfy zfte E \z <fc y — b tc*!S 

[0 0 7 1] 

5) ±&Lfcxe&«T»&Jtifc*^ttffi3fr?tt, 

[0 0 7 2] 
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[0 0 7 3] 

r©i:*(Z>ilDl»*#tt, 80~250"C^t L<«150rj^±T% T*£££tt«Bfrra 

L<, S e>lClxlO" 8 TorrJ^T^#lC^* LV> 0 
[0 0 7 4] 

-fclB, 2c)£fl:X@«:*Tofctfe<Z\ «gflftl$<Z)#H&tt* ±&&fe{t#m&Tl&<D 
[0 0 7 5] 

[0 0 7 6] 
[0 0 7 7] 

ttttS* 4tt«Mtf£g|, 5tt«rffilffll»7 3e»<z)««-e«>s*^jfcffiap-efes. si 

1 6 11-3088617 
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e&iTO^Sfc&O^ft^&S,, —Mi: bt, 7^- K«gtf)«JE£lkV~10kV 

mmmm<z>±fote£zfm*z. t-*-iz£viiQmivgz>&?iztmt. ±m<z> 

^flsx^tc^jg z> r h *» t? £ 5 „ 

[0 0 7 8] 
[0 0 7 9] 

H7 7b^%^^7b^<fce)lC. *»W©*-?*mill^-tt, &ffi«MtIelCg9LT*f 
[0 0 8 0] 

HPt>> 

(i) (L£v*-fii«jE£:n^ H7 #©vth) j£Lhtf>ii^«jE£ 

(ii) *ffi««SIe^3R^-«ffi¥fK:#WiiftI«t#'r*fc«), ttflJ«aSIett3R^«£E 

(iii) ry- K««34»c*iiisnsamm : ?'©jitt, ut^«jBtvf$:ftf;&ni-£B# 

1 7 ffi§E4#¥ 11-3088617 
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[0 0 8 1] 

[0 0 8 2] 
[0 0 8 3] 
[0 0 8 4] 
[0 0 8 5] 

H2l icfc^Tli, Hi C^L£§P&hl^DMacj;i:0i lzttht=.m-%nm 
&^-»/££*lfcS 102 ^0«fiiiM^T'Mt 5 3 h 1 5 . 

zLommiz. mzmmmomm, Jkx$, mf-mmmizwMt&mmz^mLxm 

[0 0 8 6] 

#«ttj^4ii, m^«®2 #1*3 nmzmj&miftm,mz, mm2, 3<o± 
izmmzn&o n^mmm 5 021 jc^twu a^^2io<w®^^ 

1 8 ffiH^ 5 ! 2 11-3088617 
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[0 0 8 7] 

^tt^cD^c^vNT^, ^mtmm^ mmzm-tzmi 01 ( C 

) , 018, 01 9 Ic^t-MlcfeftSfc^LTv^,, ¥®M£tf>3lvni. -£©B2 
[0 0 8 8] 

[0 0 8 9] 

sun? *hRrr s sr^** ra ic fpjn -t s ^° ^ ^«be © mm t r* fl»*r t? t 

1 9 ffifE#¥ 11-3088617 
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[0 0 9 0] 

tizm^-wLmmz-D^T. ms zm^xwim-?z>a asic^r, ms«> 82& 

So 

[0 0 9 1] 

m^©X^lPl@B^82li, Dxl, Dx2,e , Dxm^f>^»J, Wfflfe, X 

* v z zm^x i&ffi, £ n r^mn^m^ x mm-tz ^ t . mm <d u 

f*, KJS» rfJW:, jg^iglf^tl^o Y^tnlSB^83tt, Dyl, Dy2, e, Dyn©n#<£> 
[0 0 9 2] 

fcSi02 ^X-mmZtlZo X*lRfSi»82S:^Lfe3l«l<Z>^ffi*tt— 9S 

K:ffi3©J§MKT?Jgfft3*i, X*|qlBBi»82i:Y*|flia!li83<3D^|gaP©«fi|gtC 

tf^^j:e»^, mj?, urn, m&wtfeznz> 0 mfammszuY^mm 

[0 0 9 3] 

mmtemMffl.mm?-84%:W!&~tz>-' m&mm (^a^> m^ox^isira^ 

[0 0 9 4] 
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[0 0 9 5] 

[0 0 9 6] 
[0 0 9 7] 

mz. ^ibrM@Bg©«-?'M^c•ov^TSl i $:fflv^rmw•rSo 

[0 0 9 8] 

sfe*©^ii@eiSDxi~Dxio*efeSo «^-ifcmiSmim, *«utic x #ieuc 
m^mzmmvT^z* &m^fi<D&Mmmmzmmmm*:PPixi-tz>z.£T* 

*^fflcmbf?v^je*T©«ffiS:mw"r«. #3R^ffraoftaffi*Dx2 ~dx9 

«*.tfDx2 , Dx3 &H—BBi»fc*r Sit 
[0 0 9 9] 

[0 10 0] 

±ibfcW7 h u ? xmm&m^mzm^TM&.Lrc.wmMf&mmiz'D^T 

, 06 £09 5:IV^HfS„ 09«, M*0J&^g<Z>3i^/\° #1$:^ 
tiS0T*5)'J, 06 te, 09 COH^^gtC^ffiStlS^i^CDm^;0T*fe 

2 1 fHU^ 5 ^ 11-3088617 
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[0101] 

^Stl^^^-X^U- 92«, £*£#T&y^£j##92lCtt, UT 

[0 10 2] 
[0 10 3] 

tt^ShtSIt^Tftfi. BP^». ^llcE^£##92££f5iU VaL~7.zf 
P-h96, £##92&tf««lT?^B#£98£«/&LT%&V^ ^i-X- 

[0 10 4] 

ti»j^5y^^h5>f v^*^ y^vhy^^ftiffc lift 

#61 iiS&^fcfr&fc/fc'r* ^5yfxb9>f^ ^5^7 

fls62|^<D^ y "TS r Ififeft<tSrf:fc, £ft«94 

93K»3fc#&jfe*f ^v^n-i^ # 9 -K: ft8t& MS 

2 2 mtl#^ 11-3088617 
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zwto-tz>&ito<D 4 mm£ LtffM$tsrfc, ^m^x-m^^t^ik^ ^yo^m 

[0 10 5] 

SHWtCS&IJIttli (^H**) &flKf*TfcJ:V\, 
[0 10 6] 

[0 10 7] 

^VNtt, «B£Xe&ffofc«, ^^-^^^XS^fStt-fbXe, ^JrtfgcJtftX 
[0 10 8] 

4*fc, ^ffl^$:m»5iTfe^©X@^cMv^S^«(D«^$:^■rm^;S 
M9 8tt, ^ft«102Sr^L/TH^-V>^-103tC3*JieS*l, £ 

lC>f- b,K;i/^i04£;frbT#^gi05{c^$*iTv%£ o MQT-vyA-103 

IZ9S«KJI^«f»107«*««(yf?fWe)tlTV^«. ^B#9 8<Z>«ap©BE27fc£«: 

2 3 ffif£4#¥ 11-3088617 
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[0 10 9] 

&Misf=.£%.ikj:n j PM±jmte. W-mmsZtiamisT. 80-250^ 

^f&A-t-tiLTj§i$ttlfCfsr tic j: yfrfcti*. 

[0 110] 
[0 111] 

0i2tt, ttbrMffi*©« : ? : »«:<B7k.fciiflli^^«lcfcWS^*^#3i© 

— w&^rflusere&s. 120 »^y?»K«s, 121 tt«^atia-r«fe«>s?L 

. 122 liDoxl,Dox2,...Doxm £ U fcSMtfMB^Tf&S. 123 & % f^'J^K*! 
120 i:«S«ia*lfeGl f G2, ....Gnfr&J&SM^SB^&S. 
[0 112] 

iS1Bfc©:*£fcjSV*ti, m*mH'7*~-a'7l/- Koraicyj y K«*120 
[0 1 13] 

© «1i fc «^ if - A £ Si® #i?HHc*fj&bT HfoH»P12 

fi&tiOTfWu&iV*. WPi:bT*y^:xttK:#»©jftian&t8ttS£*: 
[0 114] 

2 4 11-3088617 
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[0 115] 
[0 116] 

[0117] 

[0 118] 

7* hl^X MTO-2000N (B3£ttf& (I*) $S) $:Xbf>-^-lCj:*;^ (2500r P 
m, 40#) U 80TC25#R|©:/y fc 0 
[0 119] 

?££JB^T35I#, 120*C,20^^©3KX h^-^^MfoT, U^hYX^W 
[0 12 0] 

?M^Ni£JC^«&J:yf£jg|L£o fifcfflll/- M*0.3nm/secT*JBIff£l0nmi; 
[0121] 

0: *JNi©m^-«M2,3$:^Lfco «MRgte2/*m, M:R&500/i mT*&5„ ( 
®2A) 

[0 12 2] 

2 5 miE# 5 P 11-3088617 
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<8*bfctk M&MMmiZ£ yCr£50nmj« o fc\<vT*7* h UPX hAZ1370 
^XM±§g) fcXfcf^-lCj: »JM (2500r P m, 30#) b, 30^^©^ 

[0 12 3] 

120X),30^raOJi<X h^-i'^otl/^ hvxnfilfe. 
[0 12 4] 

r#V^, lyft>h ((NH4)Ce(N03)6/HCl/H20 = 17g/5cc/100cc) {C30#^fS 
»b, TX^ggPgUtDCroiy^^^L, 7*V^y-fe h>lC<k y h£i»b 

[0 12 5] 

7M^T% ^»Pdffc^ift©»«[ (ccp-4230 ; JUHPjSHI (ttO ■«) Sr^bT>^— *e 
(800rpm, 30#) U 300X3 f 10^ra©««&ff V^PdOflltft^J: yfiR*^«tt 
K&JgJfcbfc. 

y> mM©^*->©, #«tt)g4$:^Lfe 0 (02 B) 
[0 12 6] 
li-c (^*-^>^X^) 

X^-V>A-35p^S:#^Cb> JEE^J*nxiO~ 5 TorrJ^Ti:^oT^e>«^2,3(Z)^ 
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